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this	 study	 to	 illustrate	 the	 notion	 that	 present	 value	 of	 cash	 flows	 is	 often	
improperly	estimated	in		financial	models	utilizing	decision	analytics	in	estimation	
theory	as	it	applies	in	financial	accounting.	In	this	study,	intellectual	property	rights	
and	 other	 intangible	 assets	 which	 are	 often	 	 not	 considered	 in	 the	 accounting	





as	 to	 present	 well-founded	 processes	 to	 improve	 abandonment	 and	 similar	







Financial	 researchers	 such	 as	 Deschow	 (1994;	 Deschow	 and	 Strand,	 2004)	 indicated	 that	












1999;	 Gu	 and	 Wu,	 2003;	 Ramnath,	 Rock,	 and	 Shane,	 2008;	 Grosyberg,	 Healy,	 Nohria,	 and	
Serafeim,	2011).	Accounting	reports	containing	these	forecasts	of	cash	flow	and	rates	of	return	
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from	 large-sample	 empirical	 analysis	 that	 financial	 documents	 continuously	 deteriorate	 in	





leverage,	 and	 financial	 estimation	 by	 analysts.	 Illustrating	 capital	 budgeting	 with	 the	
abandonment	option;	allows	us	to	implement	and	illustrate	how	corporations	utilizing	capital.	
In	turn,	one	learns	and	understands	that	budgeting	process	are	dynamic	and	flexible,	involving	
the	 information	 flow	 throughout	 an	 organization	 that	 determines	 the	 investment	 and	
abandonment	 decisions	 at	 individual	 stages.	 With	 this	 in	 mind,	 one	 may	 examine	 how	 an	
abandonment	 option	 influences	 the	 optimal	 timing	 of	 information.	 In	 particular,	 one	 may	





In	 the	absence	of	 the	real	option,	 the	 following	 trade-off	arises:	 If	 information	 is	 timely,	 the	
investment	decision	can	be	based	on	perfect	 information.	Alternatively,	 if	 information	about	
intangible	 assets	 is	 not	 considered	 in	 the	 abandonment	 option,	 the	 timing	 and	 decision	
concerning	 the	 abandon	 option	 may	 very	 well	 be	 estimated	 incorrectly.	 The	 incorrect	
information	 is	 the	 product	 of	 the	misreporting	 of	 factual	 events	 associated	with	 intangible	







of	 earning	 rather	 than	 the	 distributable	 cash	 flow.	 In	 addition,	Wong	 (2009)	 examined	 the	
relation	between	the	abandonment	option’s	potential	effect	on	a	firm’s	decision	analysis	and	






According	 to	 Berger,	 Ofek,	 and	 Swary	 (1996),	 the	 advantage	 is	 that	 analysts’	 forecasts	 of	
earnings	do	not	incorporate	the	value	of	the	abandonment	option.	If	forecasts	of	distributable	
cash	flows,	cash	flows	from	non-ongoing	concern	events	would	be	 included	in	the	forecasts.	
Thus,	 earnings	 may	 not	 be	 the	 same	 as	 cash	 flows.	 Hence,	 we	 adjust	 because	 capital	









Swary	 (1996),	 their	 equation	 constructs	 the	 present	 value	 of	 capital	 formation	 (PVCF)	 that	
evolves	 from	 the	 analyst’s	 discounted	 forecasts.	 Included	 in	 the	 equation	 is	 the	 sum	 of	 the	
present	value	of	analysts’	predicted	going-concern	cash	flows	discounted	by	analyst	forecast	of	
year	 t	 after-interest	 earnings	 and	 expected	 CAPM	 (capital	 asset	 pricing	 model	 return),	
consensus	 forecast	 of	 five-year	 earnings	 growth,	 the	 terminal	 growth	 rate	 of	 earnings,	 the	
number	 of	 years	 for	 which	 earnings	 are	 forecast,	 and	 a	 year	 index.	 The	 CAPM	 adjustment	





















and	 seasonality	 (or	 modeling	 components).	 The	 accuracy	 of	 analysts’	 forecasts	 has	 a	 long	
history	and	includes	works	by	Clement	(1999),	GU	and	Wu	(2003),	Ramnath,	Rock,	and	Shane	
(2008),	 Groysberg,	 Healy,	 Nohria,	 and	 Serafeim	 (2011),	 and	 Makridakis,	 Spiliotis,	 and	
Assimakopoulos	 (2017).	 The	 last	 paper	 suggested	 that	machine	 learning	models	may	 have	
better	results	than	self-prepared	models	for	forecasting.	The	aforementioned	studies	focused	
on	 a	 relation	between	analysts’	 forecasts	 and	 the	magnitude	 and	value	of	 intangible	 assets.	
Intangible	assets	were	not	considered	in	the	forecasting	method	discussed	by	the	researchers	
in	their	many	and	detailed	studies.	The	value	of	intangible	assets	produces	a	great	source	of	
error	 if	 they	 are	 not	 considered	 in	 the	 forecasting	 methods	 utilized	 by	 analysts	 in	 the	
production	of	cash	 flow,	rates	of	 return	and	earning	per	share	(EPS	and/or	rates	of	 return)	
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In	 another	 study	 concerning	 analysts’	 forecasts,	 Matolcsy	 and	Wyatt	 (2006)	 found	 that	 an	
association	between	EPS	forecast,	growth	rates	forecast	error,	and	measures	of	technological	
conditions	 in	 the	 firm’s	 industry.	 They	 found	 that	 as	 the	 forecast	 horizon	 increases,	 the	
technological	conditions	and	current	EPS	are	statistically	associated	with	analysts’	forecasts.	
Long	 horizon	 creates	 the	 conditions	 for	 within	 one	 to	 conclude	 that	 interactions	 between	
technological	 conditions	 and	 current	 EPS	 are	 associated	 with	 analysts’	 EPS	 and	 growth	
forecasts.	This	conclusion	aligns	itself	with	Jung,	Shane,	and	Yang	(2012),	who	suggested	that	








by	 serious	 errors	 of	 omission	 such	 that	 the	 capital	 budgeting	 model	 expressed	 earlier	 in	
equations	by	Berger,	Ofek,	and	Swary	(1996,	p.	264)	are	not	unduly	biased.	
	
As	 noted	 by	 Brief	 and	 Owen	 (1969,	 1970,	 1977),	 Jarrett	 (1971,	 1974,	 1983),	 Roberts	 and	
Roberts	 (1970),	 and	 Barnea	 and	 Sadan	 (1974),	 the	 timing	 of	 recognition	 of	 revenue	 for	
intellectual	property	rights	(IPR)	in	financial	statements	of	ten	are	not	featured	in	merger-and-
acquisition	 activity.	 The	 Financial	 Accounting	 Standards	 Board	 (FASB)	 provides	 for	 such	
activities;	 however,	 they	 are	 often	 ignored	 due	 to	 their	 evasiveness	 or	 are	 not	 fully	
informational	in	their	normally	structured	rules.	Recognizing	future	performance	is	a	goal	of	




of	 return	 does	 not	 enter	 the	 strategic	 planning	 process	 for	 nonprofits	 (World	 Trade	
Organization,	2016).	The	purpose	here	 is	 to	consider	 intellectual	property	(IP)	as	 intangible	
assets,	 as	 a	 product	 of	 intellect	 that	 law	 protects	 from	 unauthorized	 use	 by	 those	 not	
responsible	for	the	IPR.	Hence,	IPR	are	characterized	as	the	protection	of	distinguished	signs	













flow	 so	 as	 to	 produce	 a	 rate	 of	 return	 on	 cash	 flow	 that	 is	 commensurate	with	 the	 goal	 of	







making	 purposes.	 Stated	 differently,	 the	 purpose	 is	 not	 to	 violate	 accounting	 policy	 but	 to	
ensure	the	M&A	that	cash	flow	is	estimated	properly.	Traditionally,	when	accounting	writes	
policy	about	intangible	assets	as	a	residual,	by	“residual”	they	mean	a	buyer	is	ready	to	value	a	
firm	 in	 excess	 of	 the	 value	 of	 the	 tangible	 assets.	 This	 value	 is	 often	 referred	 as	 “goodwill”	
(White,	1994),	which	is	an	imperfect	method.	This	notion	of	goodwill	is	estimated	as	a	residual	

























Furthermore,	 Helliar,	 Lonie,	 Power,	 and	 Sinclair	 (2001)	 summarized	 attitudes	 of	managers	
toward	risk	in	the	following	way.	The	abandonment	option	may	be	extremely	important	when	
considering	 the	 survival	 of	 a	 firm	 or	 nonprofit	 entity.	 Survival	 is	 often	 the	 goal	 of	 the	
abandonment	 option,	 indicating	 that	 risks	 that	 are	 taken	 in	 special	 situations	 such	 as	
catastrophes	when	the	survival	of	whole	areas	of	an	industry	may	be	under	threat	(Shleifer	and	
Vishny,	 1992;	 Liu	 and	 Liu,	 2011)	 may	 be	 different	 from	 those	 taken	 in	 more	 usual	
environments.	An	entity	in	decline	may	avoid	innovative	options	and	concentrate	on	immediate	
short-term	 options	 rather	 than	 riskier	 longer-term	 projects	with	more	 difficult	 goals	 to	 be	
accomplished.	In	addition,	the	choice	may	rapidly	increase	the	rate	of	the	process	decline	and	




One	 illustrates	 the	 size	of	 the	bias	 in	 estimating	 earnings	when	 the	monetary	 equivalent	 of	
values	of	intangible	assets	is	not	considered	by	analysts	in	estimating	future	earnings.	Note	that	
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items	 are	 usually	 overlooked	 and/or	 not	 estimated	 properly	 in	many	 financial	 statements.	







































the	 loss	 function	would	change,	 reflecting	 the	goal	of	optimum	decision	analytics.	The	basic	
structure	of	the	acquisition	strategy	would	not	change	except	for	the	substitution	of	cash	flow	
for	 earnings.	 To	 calculate	 the	 opportunity	 loss	 function	 associated	 with	 this	 strategy,	 we	
estimate	 some	 probability	 density	 function	 (PDF)	 that	 approximates	 the	 PDF	 for	 future	
























S(X)	 Cost	of	debt	 Z-Score	 Cum.	Prob.	 $IPR	
4,200	 400	 3,200	 2.50000	 0.993790	 4,174	
4,200	 500	 3,200	 2.00000	 0.977250	 4,104	
4,200	 600	 3,200	 1.66667	 0.952210	 3,999	
4,200	 700	 3,200	 1.42857	 0.923436	 3,878	
4,200	 800	 3,200	 1.25000	 0.894350	 3,756	
4,200	 900	 3,200	 1.11111	 0.866740	 3,640	











E(X)	 S(X)	 Debt	cost	 Z	Score	 Normal	
probability	
$IPR	
2,100	 600	 500	 2.66667	 0.996170	 2,091.96	
2,100	 600	 1,200	 1.50000	 0.933193	 1,959.70	
2,100	 600	 1,400	 1.16667	 0.878327	 1,844.49	
2,100	 600	 1,600	 0.83333	 0.797672	 1,675.11	
2,100	 600	 1,800	 0.50000	 0.691462	 1,452.07	
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50,000	 0.25	 2,000	 2,300	 230	 1.304	 0.903942	 180,788	
60,000	 0.30	 2,400	 1,900	 190	 –2.632	 0.004249	 850	
70,000	 0.35	 2,800	 1,500	 150	 –8.667	 0.000000	 0	
80,000	 0.40	 3,200	 1,100	 110	 –19.091	 0.000000	 0	
90,000	 0.45	 3,600	 700	 70	 –41.429	 0.000000	 0	
100,000	 0.50	 4,000	 300	 30	 123.333	 0.000000	 0	
	
Note:	$IPR	is	the	Dollar	value	of	IPR	



















and,	 in	 turn,	 likely	 to	 be	 distributed	 similar	 to	 a	 normal	 distribution	process.	 If	 not	 exactly	
Table 4 Distributions of PVCF from Berger, et al. (1966, p. 269)al. (1996) p. 269
Data from IBES Sample Studies By Berger et al.
Minimum Median Mean Maximum Std. Dev. Skewness
PVCF from Forecast/ETF -0.645 0.128 0.144 0.622 0.08 0.200
PVCF from Growth 0.037 0.42 0.413 1.161 0.086 -0.081
PVCF from Terminal Growth 0.084 0.437 0.443 1.521 0.12 0.050
If skewness is positive, the data are positively skewed or skewed right, meaning that the right tail of the distribution 
is longer than the left. If skewness is negative, the data are negatively skewed or skewed left, meaning that the left 
tail is longer. If skewness = 0, the data are perfectly symmetrical
Any threshold or rule of thumb is arbitrary, but here is one: If the skewness
is greater than 1.0 (or less than -1.0), the skewness is substantial and the











the	 sample	 kurtosis)	 or	 propensity	 to	 produce	 outliers	 (for	 the	 kurtosis	 of	 a	 probability	




makes	 it	 closer	 to	 zero.	 The	 only	 data	 values	 (observed	 or	 observable)	 that	 contribute	 to	
kurtosis	in	any	meaningful	way	are	those	outside	the	region	of	the	peak,	stated	differently,	the	






population	 from	which	 the	 sample	was	 chosen.	Hence,	 the	normal	approximation	when	 the	
sample	size	is	large	as	in	the	cases	observed	indicates	the	validity	of	the	normal	approximation.	
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